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11.    The form of the structure was determined by trial and checked by
hydraulic model tests.
(k) Checking existing structure.

(1) Hydraulic formula. The information already given is intended for use
in the preparation of new designs not hampered by special limiting condi-
tions. The same fundamental hydraulic principles may be applied to the
analysis of an existing channel, to the design of a channel which must con-
form to certain prescribed dimensions and grades, or where inflow is non-
uniform. The fundamental momentum equation can be written to make
it applicable, approximately, to finite values of Ax, thus:6

g
from which may be derived the equation

where Ay is the drop in water-surface curve in the reach of length Ax,
AM and AV are the corresponding changes in momentum and velocity,
Qi and Vi are discharge and velocity at the upper end of the reach, Q% and
Vz the same at the lower end, q is inflow per foot of crest, and g is gravity.

Once a starting point is found, the application of Eq. 11 to successive
short reaches of the channel produces a water-surface curve. This is done
by trial. Having selected a reach of length Ax, in a specific location, Qi and
Qz are first determined. If the depth at one end is known, the velocity at
that end can be computed. A trial depth is then assumed for the other end,
from which the remaining velocity may be computed. The values thus
obtained are inserted in Eq. 11 to obtain a value for Ay. This value, plus
estimated friction, should equal the difference in elevation of energy gradi-
ents at the two ends, as obtained by adding depth plus velocity head to
flood elevation. If not, assume a new trial depth and repeat the compu-
tation.

(2) Location of control. Before Eq. 11 can be applied, a starting place at
which the velocity is known must be found. Such a starting place will be
located at a point of control where the depth passes through the critical
point from above to below. Its location is not as simple as in the case of a
new design, as previously described.

If the channel slope between D and N, Fig. 8, is insufficient to support
flow at the critical depth, and below N more than sufficient, the control
will be located at N. If the slope between D and N is greater than required
to support flow at the critical depth, the control will come at D or at some
point above. Upstream from D there is, in addition to the force of friction,

6 JULIAN HINDS, "Side Channel Spillways," Trans. Am. Soc. CM Engrs., Vol. 89, 1926.
p. 881.